Abstract Two men visited our Emergency Room because of a water-ski-accident. At physical examination, there was hematoma at the upper leg with loss of strength at extension of the hip and Xexion of the knee. Both patients had a palpable gap just distal of the ischial tuberosity. Further imaging by sonography and MR-scan showed a rupture of the proximal hamstring tendon. Treatment was operative reWxation of the hamstring tendons at the ischial tuberosity. Aftertreatment consisted of brace for 4 weeks after operation. Both patients returned to their pre-operatively sports, though at a lower level. Surgical treatment of a complete proximal rupture of the hamstrings is recommended in case of sportive patients.
Introduction
An injury of the hamstring is one of the most common injuries of tendomyogen origin [1] . Normally, it is a partial injury at the proximal muscle-tendon junction [2] . A complete rupture of the hamstring tendons is a rare injury among adult athletes.
The mechanism of injury is often a combination of forceful (hyper-)Xexion of the hip with extension of the knee. Most patients complain of acute pain at the dorsal side of the upper leg. Besides the pain, they have a loss of function of the hip, less strength of the hamstring, and sometimes instability of the knee. Physical examination revealed eccymosis of the dorsal side of the thigh, with less strength at extension of the hip and Xexion of the knee, and a palpable defect of the proximal hamstring musculature. Diagnosis can be conWrmed by magnetic resonance imaging.
Cases
Two patients were surgically treated at our clinic because of a traumatic rupture of the proximal tendons of the hamstring.
Patient A
A 45-year-old man visited the emergency room because of a water-skiing accident. He was an inexperienced waterskier and fell with his knee in full extension and forced Xexion of the hip. The patient complained of pain at the dorsal side of his thigh. The patient did not have a history of other trauma, chronic disease, or use of corticosteroids. He was an active sportsman, playing water polo at regional competitive level. At physical examination at the ER, there was loss of strength at Xexion of the knee and extension of the hip. The thigh was swollen because of hematoma formation and the patient had compression pain at the ischial tuberosity. Ultrasonography was, because of massive hematoma, inconclusive. MRI-scan showed besides an impressive hematoma, a rupture of the biceps femoris, semimembranosus, and semitendinosus ( Figs. 1 and 2 ). Operative exploration and reconstruction followed 11 days after injury.
Patient B
Patient B is a 44-year-old experienced water skier, who fell during mono-waterskiing with his knee in full extension and hyperXection of the hip. This patient was seen in the ER the same day. Patient B also did not have a history of other trauma, chronic disease, or use of corticosteroids. He was active in tennis, jogging at regional competitive level. Besides loss of strength, there was massive swelling of his thigh. Ultrasonography showed was suspect for a rupture of the proximal hamstrings. MRI-scan conWrmed this diagnosis and showed a complete rupture of the proximal tendons of the biceps femoris, semimembranosus, and semitendinosus. This patient was operated 6 days after injury.
Operation technique
The same operation technique was used at both patients. Under spinal anesthesia, the patient was in a prone position. To approach the origin of the hamstrings, a midline longitudinal incision was made from the gluteal fold distally. The posterior femoral cutaneous nerve was indentiWed, which crosses the hamstrings from lateral proximal to medial distal ( Fig. 3 ). Damage to this nerve causes annoying hypoesthesia of the thigh, especially during sitting. After identiWcation of the sciatic nerve, the defect was visualized. At both patients, there was a complete rupture of the tendon of the long head of the biceps femoris with rupture of the both the semimembranosus and the semitendinosus at the origin (Fig. 4) . The tendons were Wrmly attached to the ischial tuberosity with three bio-absorbable anchors (Fig. 5) .
After treatment
Postoperatively, the reconstruction was protected by a brace (Fig. 6 ) with the hip immobilized in 0° extension and the knee in 90° Xexion. The patients used the brace for 4 weeks, day and night (the patients were only able to lay 
Results
Both patients were seen, besides the regular controls, 16 months after operation for evaluation. They had at interview few complaints. Patient A had slight pain during sitting for a long time, while patient B had slight pain at sprinting. At physical examination, both patients showed no change in function comparing the operated leg with the healthy leg. The origin of the hamstrings was not painful at compression, and strength was at both sides equal. At daily work, patients did not had any restrictions, although they still performed their sports at a lower level. They both were satisWed with the result of their operation.
Discussion
Injury of hamstrings is one of the most frequent injuries at athletes. In most cases, it is a contusion of the muscle because of an indirect trauma, like during a sprint or a jump [1, 2] . Conservative treatment of this contusion gives mostly excellent results. A complete rupture of the biceps femoris, semimembranosus, or the semitendinosus is on the other side a rare injury. Recently, a couple of small series were described with patients with complete hamstring ruptures. One case report described a complete rupture of the semimembranosus muscle at a tetraplegic patient after therapeutic stretching [3] . Controlled trials with operations versus conservative treatment are not published, because of the low incidence of the injury.
Our patients had a complete rupture of the hamstrings caused by a waterskiing accident. In literature, many cases 6 Custom made brace to prevent Xexion of the hip and extension of the knee. Both patients used this brace day and night to protect the reWxation of the tendons of a hamstring tendon rupture caused by waterskiing are described [4] [5] [6] [7] . A complete proximal hamstring rupture is in almost all cases caused by trauma. Patients complaint of pain at the back of their thigh. Flexion of knee and extension of hip is decreased.
On physical examination several days after trauma, swelling and ecchymosis is seen at the back of the upper leg because of hematoma formation. At the site of the origin of the hamstrings, there is a palpable defect. At testing strength of the leg, Xexion of the knee and extension of the hip is decreased.
Besides ultrasonography, MRI-scan is advised to conWrm diagnosis. Besides this conWrmation, MRI gives information about the level of retraction and quality of the ruptured muscle.
Treatment of a proximal hamstring rupture can be operative or conservative. In a study of 12 complete and partial hamstring ruptures caused by waterskiing accidents, the conservative treatment was studied [8] . Seven patients were able to participate there pre-injury sports at a lower level. The other 5 patients were unable to run, and could not practice their sports. Because of the poor results of conservative treatment, we decided to operate patients with a proximal hamstring rupture with sportive ambitions.
Operative reconstruction of a proximal hamstring rupture can be done in an acute and chronic stadium. In general, results of operative treatment are better in the acute stadium, i.e., within 4 weeks after trauma, than older ruptures [4] [5] [6] [7] [9] [10] [11] [12] . At a longer existing rupture, there is retraction of the muscle stump. Reconstruction can be impossible if retraction of the stump causes a long distance between the stump and the ischial tuberosity. Reconstruction with tendon allograft to bridge the gap is described to solve this problem [13, 14] . Another disadvantage of late operative treatment is scar formation around the sciatic nerve causing lesion of it during preparation. Quality of tendons and muscle tissue decreases in time because of increased fat content, as described earlier at rotator cuV muscle [15] . Because of these negative factors, acute reconstruction of the complete hamstring ruptures is advised.
One year after surgery both patients had no limitations in daily life activity. The patients continued their sports at competitive level, although they had not reached their preinjury level yet. An explanation for this shortcoming is that both patients restarted acting their sports at competitive level not long for our follow-up. In daily activities both patients did not have any complaints. Both patients were satisWed with the result of their operation in spite of the invalidating after treatment.
Results of operative reconstruction are often good. Patients could practice their sports in most cases at preinjury level 6-12 months after operation [4-7, 9, 10, 12, 16] . In contrary were the results of conservative-treated patients [8] . Results of randomized, controlled studies are absent, but small series show better results with operative treatment, especially at patients with sportive ambitions.
